Differences in local conformation in human apolipoprotein B-100 of plasma low density and very low density lipoproteins as identified by cathepsin D.
The conformational changes of human apolipoprotein (apo) B-100 which accompany the conversion of plasma very low density lipoproteins (VLDL) to low density lipoproteins (LDL) were investigated by studying the accessibility of apoB-100 in LDL and VLDL to limited proteolysis with cathepsin D, an aspartyl proteinase involved in intracellular protein degradation. We characterized the proteolytic products of apoB-100 by sodium dodecyl sulfate-polyacrylamide gel electrophoresis followed by NH2-terminal sequence analysis to locate cleavage sites. The results identified at least 10 cleavage products generated from apoB-100 and showed differential accessibility of cleavage sites for cathepsin D in apoB-100 between LDL and VLDL. We identified a specific peptide region (residues 2660-2710), which is preferentially accessible to limited proteolysis by cathepsin D but inaccessible to limited proteolysis by 12 other enzymes tested. Within this peptide region, cathepsin D cleaved apoB-100 of LDL and VLDL preferentially at different sites, separated by 33-36 amino acids (2665-2666 or 2668-2669 (LDL) and 2701-2702 (VLDL]. In addition, we identified a cleavage site, located at residues 3272-3273, specific for cathepsin D, which is contained within the COOH-terminal enzyme-accessible peptide region (residues 3180-3280), which we have demonstrated using 12 endoproteases with various specificities. The previously identified NH2-terminal region (residues 1280-1320) appears to be resistant to limited cleavage by cathepsin D. However, a new site was revealed only approximately 66 kDA from the NH2 terminus. We conclude that differential accessibility and the shift of the novel scission site for cathepsin D by 33-36 amino acids indicate significant differences in local conformation at these sites in apoB-100 as VLDL are converted to LDL.